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Abstract
The advent of handheld devices such as smartphones
has changed the way we connect, navigate, and
entertain and has been recognized as a revolution in
information and communication technologies (ICT).
Despite the plethora of benefits of this new technology,
concerns have been raised about the unintended adverse
consequences to well-being in the form of addictive use.
Past research has linked smartphone addiction to
negative consequences, but it remains unclear how,
why, and when (i.e., under what conditions) smartphone
addiction, in turn, is related to well-being. This study
attempts to fill this void by addressing these questions
through the lens of the stimulus-organism-response
framework. Theoretical and practical implications are
discussed.

1. Introduction
The advent of handheld devices such as smartphones
has changed the way we connect, navigate, and entertain
and has been recognized as a revolution in information
and communication technologies (ICT). Smartphones
are an advanced version of mobile phones that enable
access to the Internet for messaging, social media,
viewing videos, and playing games. Smartphones are
now very pervasive in everyday life with more than 2.5
billion users worldwide [1]. Alongside the plethora of
beneficial uses of this pocket-size information bank,
ranging from productivity enhancement (e.g., email,
messaging, and calendar) [2], social support and social
interaction (e.g., social media), information seeking
(e.g., web browsing capabilities), health promotion
(e.g., physical activity) [3], weight control [4, 5], obesity
treatment [6], and communication, to GPS navigation
and entertainment, concerns have been raised about the
unintended consequences of addictive use that interfere
with quality of life and well-being.
Excessive smartphone use has, perhaps, the potential
to evolve into addictive behavior that is similar to
gaming addiction, which has recently been officially
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recognized by the World Health Organization as a
pathological addiction [7]. Although it is not officially
recognized, the excessive use of smartphones has
recently been demonstrated by researchers to be a
behavioral addiction due to its resemblance to classical
addiction symptoms including loss of control,
withdrawal (anxiety when not using smartphones),
tolerance (overuse of smartphones), relapse
(unsuccessful attempts to reduce excessive use), mood
modifications, salience, and negative influence on social
and work lives [8-10]. The addictive use of smartphones
can be easily observed in today's society. For
individuals with smartphone addiction, the smartphone
is the first thing they check as soon as they wake up and
the last thing they look at before they go to bed. Also,
one often sees couples who are out to dinner but glued
to and constantly checking their smartphones
throughout the meal, demonstrating the dominance of
addictive smartphone use over social life.
In recent years, researchers have shown growing
concern over smartphone addiction. Unlike prior
studies, which assumed smartphone use to be positive
for users [2, 11], other research efforts have begun to
focus on the unintended negative consequences or dark
side of smartphones. Researchers have highlighted these
unintended negative consequences [12-14]; researched
ways to measure their impact on individuals’ mental
health [10, 15-17]; on leisure [18]; on academic
performance [19]; and explored their antecedents [2022]. Yet, while recent research offers clear and
comprehensive explanations of how smartphone
addiction develops [23, 24] and leads to negative
consequences [8-10], it remains unclear how, why, and
when (i.e., under what conditions) smartphone
addiction, in turn, relates to well-being. Absent
understanding of the mechanisms linking smartphone
addiction to negative outcomes, research can offer only
limited practical guidance to individuals, managers, and
healthcare practitioners on how to develop intervention
strategies [25]. To provide a more comprehensive
understanding of the implications of smartphone
addiction for health and to provide improved practical
guidance, research needs to generate a more
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sophisticated explanation of the factors that link
smartphone addiction to well-being (i.e., mediation) and
to highlight the contextual factors on which the
influence on health depends (i.e., moderation).
Therefore, this study attempts to offer a more
comprehensive explanation of the interdependencies
between smartphone addiction and other factors that
explain in detail how and why smartphone addiction can
relate to well-being (mediation) and when or under what
conditions the influence on health augments
(moderation).
To fully understand the relationship between
smartphone addiction and well-being, we draw on the
stimulus-organism-response (S-O-R) model [26, 27],
which suggests that environmental factors (i.e.,
smartphone addictive use) serve as stimuli (S) that
influence individual organisms (O) represented by
emotive or cognitive states (e.g., mindfulness), which in
turn lead to responses (R) (e.g., well-being–good health
and technostress). Using the S-O-R model as a
theoretical framework, we examine the relationship
between smartphone addiction and well-being, the
mediating effect of mindfulness, and the effect of
smartphone addiction and technostress (stress due to
ICTs) on health under hedonic (pleasure-oriented) usage
conditions (moderation).
By investigating the interdependencies between
smartphone addiction, mindfulness, and technostress in
the prediction of well-being, we make important
contributions. Our study helps research on technology
addiction, smartphone addiction in particular, progress
toward an enriched explanation of the process by which
smartphone addiction relates to well-being. We posit
that smartphone addiction is related to technostress and
health not only directly but also indirectly. In addition,
our study establishes certain smartphone usage
conditions (hedonic vs. utilitarian) as contextual factors
on which smartphone addiction and technostress
negative effects on health depend. Overall, in this study,
we generate an enhanced understanding of how, why,
and when smartphone addiction relates to well-being.
The paper is organized as follows. The next section
covers the theoretical lens that guides this study namely,
the S-O-R paradigm that was developed by Mehrabian
and Russell [26]. The following section presents the
integrative model and hypotheses. Next, the research
method will be described. Finally, we discuss the
implications for information systems (IS) research and
practice.

environmental stimuli lead to an individual’s emotive or
cognitive reactions (i.e., internal states), which in turn
evoke responses. The stimulus-organism-response
model focuses on the reactions of the organism and the
responses when the organism and the response are
exposed to certain environmental stimuli. The organism
represents internal emotive or cognitive states or
processes that intervene between the stimuli and
response. Therefore, this implies that internal emotive
or cognitive states mediate the effect of stimuli on a
response. Further, the response can be classified as
either internally or externally detectable [27]. The S-OR model has been applied in various settings to explain
the consumer-decision making process in online retail
[28, 29], restaurants [30], and information disclosure
[31].
We employ the S-O-R model as a theoretical lens to
understand the formation of emotive and cognitive
reactions of individuals and the relationship to health. In
this study, the stimulus is smartphone addiction, the
organism component includes the emotive and cognitive
state of mindfulness, and the response is the level of
well-being represented by technostress and health.

3. Research Model
Drawing from the literature, Figure 1 depicts our
conceptualized theoretical research model and
hypotheses. Our research model proposes that the
smartphone addiction stimulus leads to cognitive and
emotive reactions in the form of mindfulness, which, in
turn, lead to a response in the form of a degree of wellbeing (technostress and health).

Figure 1. Research model with hypotheses

3.1 Smartphone Addiction and Health

2. Theoretical Foundations:
Organism-Response Model

Stimulus-

The
stimulus-organism-response
environmental
psychology
[26]

model
in
posits
that

Smartphone addiction is one of several types of
behavioral addictions. The term "addiction" initially
was used to refer to a condition in which an individual
has a heavy dependence on a substance (e.g., drugs) or
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an activity (e.g., gambling) [32]. Dependence, however,
refers to overindulgence, craving, withdrawal,
tolerance, and loss of control [33]. Despite originally
being associated with substance use, there is an
increasing recognition of the broad range of conditions
that define addiction that involve not only the ingestion
of substances but also the excessive engagement in a
behavior (i.e., behavioral addiction) leading to
negligence of one’s life responsibilities (such as health,
work, and relationships) [34, 35]. Scholars have studied
various types of such behavioral addictions including
gambling [36], eating disorders [37], TV addiction [38],
and technology addictions such as video gaming [7],
cyber disorders [39], computer addiction [40], Internet
addiction [41-44], Internet gambling addiction [45],
compulsive Internet use [46], Internet gaming addiction
[47], online auction addiction [48], mobile phone
addiction [49, 50], Internet sex addiction [51], social
network site addiction [35, 52], and smartphone
addiction [8-10]. Current research characterizes a
behavioral addiction diagnosis as the existence of
functional impairments in social relationships, at work,
or in other social situations [53, 54]. Although there is
no agreement on a definition of addiction, the consensus
among most researchers is that technology addiction
incorporates psychological dependence on the use of
technology [35, 48, 55]. Among the different types of
technology addictions, smartphone addiction is
prevalent in our society today.
We define health in this paper as perceived physical
and mental health over time. Smartphone addiction
influences mental health in various ways. Addictive
smartphone use causes mental health symptoms such as
stress primarily due to the perception of having to be
accessible at all hours, even during nighttime [17].
Prolonged use of technology has also been associated
with increased psychological distress [56]. The health
literature determined that there is a link between the
electromagnetic radiation from smartphones and
changes in the antioxidant defense systems of human
tissues that, in turn, causes oxidative stress [57]. A more
recent study explained the underlying biological
mechanisms through which mental health is impacted
by smartphone addiction [58], indicating that
smartphone addiction raises the levels of a
neurotransmitter called GABA in the brain that inhibits
brain signal leading to mental health issues such as
anxiety. Therefore, smartphone addiction affects mental
health for psychological and biological reasons.
Smartphone addiction affects physical health as
well. For example, the time spent on smartphones is
more likely to be spent indoors inducing a sedentary
lifestyle. In other words, screen time on smartphones is
replacing time that individuals should be spending on

physical, social, or intellectual activities, that are vital to
healthy development.
Given the high level of stimuli in the form of
smartphone addiction that individuals experience, we
expect that the response will be poor physical and
mental health. Hence,
Hypothesis 1: There is a negative relationship
between the extent of smartphone addiction and health.

3.2 Smartphone Addiction and Mindfulness
The mindfulness concept, which is rooted in the
Buddhist tradition, is defined as “receptive attention to
awareness of the present events and experience” [59]. In
other words, mindfulness is entrenched in conscious
behaviors–attention and awareness. Mindlessness, the
opposite of mindfulness, is characterized by doing tasks
automatically without being aware of or attentive to
what is being done [60].
There is growing interest in the IS field in
mindfulness [61]. Mindfulness has been studied mainly
at the organizational level [62, 63]. For example, Butler
and Gray [64] suggested fundamental ways in which
organizations can mindfully benefit from information
technologies to achieve reliable performance. There is
minimal research studying mindfulness at the individual
level [e.g., 61]; however such research efforts are
pivotal. Since mindfulness is considered to be a
cognitive-emotive regulation strategy [65], we use
mindfulness in this study as an organism (i.e., cognitiveemotive state) resulting from the stimulus (i.e.,
smartphone addiction) in the S-O-R model
In this research, we argue that smartphone addiction
can lead to lower mindfulness. The reason is that when
individuals are addicted to their smartphones, they lose
awareness of their actions at the present moment
because of smartphone-use-urge distraction. This
absence of awareness and attention (mindlessness)
behavior is manifested in society today. For example,
pedestrians are seen bumping into others or triping over
obstacles while walking down the street because they
are using their smartphones without paying attention to
their surroundings. Also, individuals addicted to
smartphones tend to lack concentration because of the
constant distraction they experience from attentionswitching. Research has documented that individuals
who frequently switch attention were less likely to be
able to sustain attention and perform well [66]. This
distraction increases even more because of the
multitasking behavior individuals with smartphone
addiction develop when using multiple apps
simultaneously and switching their attention from one
social media app to another, and task-switching
behavior has been linked to reduced attention [67].
Therefore, these behaviors reduce the mindfulness of
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individuals with smartphone addiction. Hence, based on
the S-O-R model, we expect the reaction of an organism
when exposed to a stimulus (smartphone addiction) to
be an emotive-cognitive state of low mindfulness.
Accordingly, we advance the following hypothesis:
Hypothesis 2: There is a negative relationship
between the extent of smartphone addiction and
mindfulness.

3.3 Smartphone Addiction and Technostress
The technostress concept was first introduced by
psychologist Craig Brod who defined it as “a modern
disease of adaptation caused by an inability to cope with
the new computer technologies in a healthy manner”
[68]. The definition of technostress was expanded to
include “any negative impact on attitudes, thoughts,
behaviors, or body psychology caused directly or
indirectly by technology” [69]. We, therefore,
incorporate technostress in this study to pinpoint stress
related to smartphone usage.
Addicted users of technology such as smartphones
tend to experience difficulty controlling time [35, 50,
54, 70] and decrease personal contacts in real life,
resulting in social isolation that, in turn, leads to stress
[71]. Tolerance symptoms of technology addiction
increase the severity of stress [72]. Addicted users to
smartphones exhibit the following: (1) negligence of
important things because of interest in their phones; (2)
risk to their social lives because of interaction with
phones, (3) interference of phone use with other
activities; (4) feeling agitated when not using their
phone, (4) making unsuccessful attempts to reduce the
time they interact with their phones, (5) being late for
engagements because of their phone interactions; (6)
arguments at home because of the time they spend on
their phones, (7) failure to get enough rest because of
their addictive use of phone. When the addictive
behavior signs above are perceived to be inescapable,
negative consequences of psychological distress such as
stress are more likely to be augmented as well [73]. In
this study, technostress is used as an indicator of stress.
Thus, we propose, based on the S-O-R model, that the
addictive use of smartphones (stimulus) leads to a
response in the form of technostress. Based on this we
state the following:
Hypothesis 3: There is a positive relationship
between the extent of smartphone addiction and
technostress.

3.4 Mindfulness and Well-Being
Mindfulness is commonly defined as the quality of
awareness or consciousness that results from
intentionally attending with non-judgementalness and

openness to present-moment experiences [74].
Mindfulness theory, a subdivision of positive
psychology and the science of well-being and strengths
[75], emphasizes awareness of the context in the present
moment [76], which enables individuals to be sensitive
to an environment that supports clearer thoughts and
behaviors [77]. Moreover, there is evidence that
mindfulness can affect health and well-being [78, 79].
Several models have explained the mechanisms of
how mindfulness affects well-being [59, 80-84]. The
majority of these models seem to agree on the
importance of the ‘decentering’ concept, which refers to
the ability to “step outside one’s immediate experience,
thereby changing the very nature of that experience”
[85]. One of these seminal models is the reperceiving
model in which Shapiro, Carlson, Astin and Freedman
[83]) postulate that the process of mindfulness
(intentionally attending with openness and nonjudgmentalness) causes reperceiving. Similar to the deautomatization concept, which refers to "undoing of the
automatic processes that control perception and
cognition" [86], reperceiving refers to the ability to
disidentify from one’s thoughts and view his or her
experience with better objectivity and clarity. In
particular, this fundamental shift in perspective is
facilitated by the mindfulness process [83] and leads to
increased openness toward unwanted personal
experiences and positive emotions. In summary, all of
these models seem to conclude that the goal of
mindfulness is to sustain awareness and disengage
oneself from attachment to thoughts, beliefs, or
emotions, thereby cultivating a better sense of emotional
balance and well-being [87].
Evidence from neurobiological and behavioral
laboratory studies indicates that mindfulness practices
show promise in reducing mental health symptoms and
enhancing well-being [88, 89]. There is evidence that
mindfulness practices benefited individuals diagnosed
with mental health issues including anxiety [90, 91],
anger [90], depression [90, 92, 93], rumination [90, 94],
cognitive disorganization [93], general psychological
distress [93, 95],and post-traumatic symptoms [95].
Mindfulness was also found to have a positive
relationship with well-being [96] and indicators of
psychological health such as higher levels of positive
emotions, vitality, life satisfaction, and adaptive
emotion regulation and lower levels of negative
emotions and psychopathological symptoms [78].
Similarly, we posit that mindfulness improves health
and reduces technostress and thus can contribute greatly
to an individual’s well-being. Based on the S-O-R
model, we posit the following:
Hypothesis 4: There is a positive relationship
between mindfulness and health.
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Hypothesis 5: There is a negative relationship
between mindfulness and technostress.

3.5 Technostress and Well-Being
We propose that individuals with high levels of
technostress symptoms will experience a lowered sense
of well-being. Technostress leads to decreasing
wellness, especially for those who use technology
excessively (e.g., smartphones) and who can be
described as having “stress immobility syndrome” [97].
This syndrome occurs when individuals use technology
(e.g., smartphones) while stressed and sedentary for
prolonged periods, resulting in illness. Technostress is
also characterized by signs of obsessive use of
smartphones that in turn lead to harmful physical and
mental health symptoms including cardiovascular,
gastrointestinal, and insomnia disorders, chronic
fatigue, irritability, depression, decreased sexual desire,
and behavioral changes [98]. In addition, a higher level
of stress (e.g., technostress) generates the cortisol
hormone, which impedes the immune, digestive, and
reproductive systems and impacts both mental and
physical health negatively [99]. Accordingly, we posit
that individuals with high levels of technostress will
experience poor mental and physical health. Hence,
Hypothesis 6: There is a negative relationship
between technostress and health.

3.6 Hedonic Smartphone Use as A Moderating
Effect
We also propose that the type of smartphone use will
buffer the relationship between technostress and health.
Information systems have been classified in the IS
literature as hedonic and utilitarian [100]. Hedonic
information systems refer to systems that afford selffulfilling value to the user, are related to leisure
activities, focus on the fun side of use, and stimulate
prolonged use [100]. Smartphones can be used as both
hedonic systems–offering self-fulfilling value of
enjoyment and leisure (e.g., social media and games)–
and utilitarian systems–affording instrumental value
and productive use (e.g., email, reading, and
communicating). We posit that hedonic use of
smartphones buffers the adverse effect of technostress
on health because the fun and leisure aspects of phone
use (e.g., social media) will modify the impact of
technostress on health. In fact, scholars have dedicated
considerable attention to coping resources that can
buffer the health effects of exposure to stress [101].
When managing strains (e.g., technostress), people draw
on several personal and social assets. One example of
such stress-buffers is social support, which refers to
informational, emotional, or practical assistance from

others such as friends, family members, or coworkers
[102].
Social
support
reduces
stress-related
psychological distress and physiological arousal [103,
104]. Research has documented that hedonic
information systems such as social networking sites are
a source of social support from family members, coworkers, and friends that can help individuals cope with
stress and augment positive outcomes including worklife balance [105, 106]. Hence, based on the buffering
hypothesis theory [107], which posits that social support
systems (e.g., social networks available through social
media apps) shield an individual from or buffer the
negative impact of stressful events (technostress) and
enhance an individual's longevity and health, we
conclude that the hedonic use of smartphones will buffer
(weaken) the negative relationship between technostress
and health. Therefore, we put forward the following
hypothesis:
Hypothesis 7: Hedonic use of smartphones weakens
the negative relationship between technostress and
health.
Hedonic information systems are characterized by
their prolonged use [100]. This extended use of hedonic
information systems/apps in smartphones, in turn,
induces higher levels of smartphone addiction. When
individuals experience enjoyment or pleasure from
using an information system, they are likely to use it
more [100, 108, 109]. In fact, the hedonic-use aspect of
digital artifacts (e.g., enjoyment) has been found to be a
pivotal determinant in increasing IS usage [109-111].
Therefore, we posit that hedonic use of smartphones
fuels smartphone addiction, strengthening the adverse
effect of smartphone addiction on health. Based on this
we state the following:
Hypothesis 8: Hedonic use of smartphones
strengthens the negative relationship between
smartphone addiction and health.

3.7 Mindfulness as A Mediator
In considering the effects of smartphone addiction
on health, there is still an important question worth
investigating: how and why smartphone addiction is
related to health. Is there a causal pathway through
which smartphone addiction affects well-being?
On the one hand, mindfulness has been directly
associated with well-being and mental health [95, 112].
For example, mindfulness has been demonstrated to
reduce mental health problems such as anxiety,
depression, negative emotions, and loneliness [113,
114] and increase well-being in self-esteem, life
satisfaction, and positive emotions [114]. Moreover,
researchers have reported a relationship between
technology addiction and mindfulness, for example,
social media addiction negatively impacts mindfulness
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[115]. Further, because individuals with higher levels of
mindfulness utilize more adaptive coping strategies
when faced with stressful events [114], these positive
coping strategies enable them to modify the relationship
with their addictive behavior and enhance their wellbeing [116]. In other words, mindfulness helps augment
coping mechanisms by mediating the relationship
between addictive use of a smartphone and health.
According to the above discussion, increased
smartphone addiction would reduce the user’s
mindfulness, and mindfulness also plays a critical role
in enhancing well-being. Based on the S-O-R model, it
is reasonable to assume that mindfulness is an emotivecognitive mechanism (organism) underlying the link
between smartphone addiction (stimulus) and wellbeing (response). Thus, we hypothesize that
mindfulness plays a mediating role in the relationship
between smartphone addiction and well-being.
Hypothesis 9: Smartphone addiction influences
technostress through the mediating role of mindfulness.
Hypothesis 10: Smartphone addiction influences
health through the mediating role of mindfulness

4. Research Methodology
We will collect data via an online survey from
students at a large university in the Midwest region of
the United States after gaining an exempt approval from
the institutional review board (no identifiable data are
collected). Validated measurement scales will be
adopted from the literature. Study participation will
occur as a two-part process where students will be
required to download a free app on their smartphone
device for seven days and complete a survey at the
conclusion of the seventh day. The app tracks the
amount of time the study participant spends on their
phone in addition to the number of times the phone is
accessed each day. The app delineates access based
upon each instance when a user opens the home screen
on the device. Participants with Apple devices will
download the Moment App (2016) while Android
device users will download the QualityTime App.
Emails regarding the study details will be distributed to
students. In addition to email communication,
classroom visits will be conducted to describe the
specifications of the study. Reminder emails will be sent
to students one week following the initial email or
classroom visit which will include a link to the survey
and directions on how to complete the survey. In
addition, we will provide participants with directions on
how to report app usage through their phone battery
usage/screen time so that we can measure the
hedonic/social use vs. the utilitarian/functional use of
their phone apps.

Smartphone addiction was measured using items
adapted from Moqbel and Kock [35] and Charlton [54].
Mindfulness was adopted from Black, Sussman,
Johnson and Milam [60]. Technostress was measured by
scales from Ayyagari, Grover and Purvis [117] and
Moore [118]. Health was measured by scales after
Moriarty, Zack and Kobau [119] and Moqbel and Kock
[35].
PLS-based structural equation modeling will be
employed as the data analysis method for this study. The
WarpPLS 6.0 will be used to analyze the data.

5. Expected Contributions
Investigating the interdependencies between
smartphone addiction, mindfulness, and technostress in
the prediction of well-being will make important
contributions. Our study helps research on technology
addiction, smartphone addiction in particular, progress
toward an enriched explanation of the process by which
smartphone addiction relates to well-being. Absent
understanding of the mechanisms linking smartphone
addiction to negative outcomes, research can offer only
limited practical guidance to individuals, managers, and
healthcare practitioners on how to develop intervention
strategies. To provide a more comprehensive
understanding of the implications of smartphone
addiction for health and to provide improved practical
guidance, research needs to generate a more
sophisticated explanation of the factors that link
smartphone addiction to well-being (i.e., mediation) and
to highlight the contextual factors on which the
influence on health depends (i.e., moderation).
Therefore, this study attempts to offer a more
comprehensive explanation of the interdependencies
between smartphone addiction and other factors that
explain in detail how and why smartphone addiction is
related to well-being (mediation) and when or under
what
conditions
this
relationship
augments
(moderation).
One limitation of this study that future research
should be aware of is that smartphone addiction can be
an internal stimulus rather than an external stimulus.
Therefore, other models than the S-O-R model can
better fit this research. Future studies should focus on
addiction to applications on the smartphone rather than
on addiction to the smartphone itself because people get
addicted to the use of the applications inside the
smartphone. Future research should also consider other
moderated relationships such as utilitarian apps.
We posit that smartphone addiction is related to
technostress and health not only directly but also
indirectly through the mediation of mindfulness. In
addition, our study establishes certain smartphone usage
conditions (hedonic vs. utilitarian) as contextual factors
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on which smartphone addiction and technostress
negative effects on health depend. Overall, in this study,
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